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Abstract

This study explores the integration of computational emotional analysis methods in the teaching of Albanian literature and their effect on students' analytical skills. Using a mixed-methods approach, 31 graduate students in Albanian Language and Literature combined traditional textual analysis with distant reading, applying the NRC Emotion Lexicon through Perplexity AI. They analyzed Ismail Kadare's Chronicle in Stone and Ervin Nezha's The Dead Live in the Mirror, evaluating the educational potential of integrating literary interpretation with computational analysis.

Methodological note: Given the lack of natural language processing tools for Albanian, texts were translated into English for computational analysis, introducing translation bias recognized as a significant limitation. Additionally, pre- and post-intervention surveys (n=31) measured attitudes and self-reported changes in competencies, using instruments validated and adapted to the Albanian academic context.

Results: Initial findings reveal that despite technical difficulties (77% without computational experience), 68% considered emotional analysis “moderately useful” for literary interpretation. The traditional approach identified fear, anxiety, and melancholy, while computational analysis detected fear (35%) and sadness (25%) in Kadare, as well as trust/belief (30%) in Nezha. Inter-rater agreement on emotional preservation in translation reached κ = 0.72, considered substantial.

Implications: This pilot study demonstrates the potential of hybrid pedagogical approaches in literature for low-resource languages, though it requires validation with larger samples and control groups. It constitutes the first systematic research on computational emotional analysis in Albanian literary education and offers a framework for future studies in similar contexts.

Limitations: The small convenience sample (n=31), translation-dependent methodology, lack of control group, single-institution setting, and short-term evaluation limit the generalizability of results. Future research requires larger samples (n>64 for medium effects), Albanian-specific tools, and long-term follow-up.
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Resumen

Este estudio explora la incorporación de métodos computacionales de análisis emocional en la enseñanza de literatura albanesa y su efecto en las habilidades analíticas de los estudiantes. Mediante un enfoque mixto, 31 posgraduados en Lengua y Literatura Albanesa combinaron análisis textual tradicional con lectura distante, aplicando el NRC Emotion Lexicon a través de Perplexity AI. Analizaron Crónica en piedra de Ismail Kadare y Los muertos viven en el espejo de Ervin Nezha, evaluando el potencial pedagógico de integrar interpretación literaria y análisis computacional.

Nota metodológica: Dada la falta de herramientas de procesamiento de lenguaje natural para el albanés, los textos se tradujeron al inglés para el análisis computacional, introduciendo un sesgo de traducción reconocido como una limitación importante. Además, encuestas pre y postintervención (n=31) midieron actitudes y cambios autoinformados en competencias, con instrumentos validados y adaptados al contexto académico albanés.

Resultados: Los resultados iniciales revelan que, pese a las dificultades técnicas (77 % sin experiencia computacional), el 68 % valoró el análisis emocional como “moderadamente útil” para la interpretación literaria. El enfoque tradicional identificó miedo, ansiedad y melancolía, mientras el análisis computacional detectó miedo (35 %) y tristeza (25 %) en Kadare, además de confianza/creencia (30 %) en Nezha. El acuerdo entre evaluadores sobre la preservación emocional en la traducción alcanzó κ = 0,72, considerado sustancial.

Implicaciones: Este estudio piloto evidencia el potencial de enfoques pedagógicos híbridos en literatura de idiomas con pocos recursos, aunque requiere validación con muestras mayores y grupos de control. Constituye la primera investigación sistemática sobre análisis emocional computacional en educación literaria albanesa y ofrece un marco para futuros estudios en contextos similares.

Limitaciones: La muestra pequeña por conveniencia (n=31), la metodología que depende de la traducción, la falta de grupo de control, el entorno de una sola institución y la evaluación a corto plazo limitan la posibilidad de generalizar los resultados. Las investigaciones futuras necesitan muestras más grandes (n>64 para efectos medianos), herramientas específicas para el albanés y seguimiento a largo plazo.
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Resumo

Este estudo investiga como a incorporação de métodos computacionais de análise emocional no ensino de literatura albanesa afeta as habilidades analíticas dos estudantes. Através de uma abordagem mista, 31 pós-graduandos em Língua e Literatura Albanesa combinaram análise textual tradicional com leitura distante, aplicando o NRC Emotion Lexicon por meio da Perplexity AI. Os participantes analisaram Crônica em pedra de Ismail Kadare e Os mortos vivem no espelho de Ervin Nezha, avaliando o potencial pedagógico da integração entre interpretação literária e análise computacional.

Nota metodológica: Devido à ausência de ferramentas de processamento de linguagem natural para o albanês, os textos foram traduzidos para o inglês antes da análise computacional, introduzindo um viés de tradução reconhecido como limitação significativa. Questionários aplicados antes e após a intervenção (n=31) mediram atitudes e mudanças autoreferidas nas competências, utilizando instrumentos validados e adaptados ao contexto acadêmico albanês.

Resultados: Os resultados iniciais revelam que, apesar das dificuldades técnicas (77% sem experiência computacional prévia), 68% dos estudantes consideraram a análise emocional “moderadamente útil” para a interpretação literária. A abordagem tradicional identificou medo, ansiedade e melancolia, enquanto a análise computacional detectou medo (35%) e tristeza (25%) em Kadare, além de confiança/crença (30%) em Nezha. A concordância entre avaliadores sobre a preservação emocional na tradução atingiu κ = 0,72, considerado substancial.

Implicações: Este estudo piloto demonstra o potencial de abordagens pedagógicas híbridas no ensino de literatura em idiomas com recursos limitados, embora requeira validação com amostras maiores e grupos de controle. Representa a primeira pesquisa sistemática sobre análise emocional computacional na educação literária albanesa e oferece um referencial para estudos futuros em contextos similares.

Limitações: A amostra pequena por conveniência (n=31), a metodologia dependente de tradução, a ausência de grupo de controle, o ambiente de única instituição e a avaliação de curto prazo restringem a generalização dos resultados. Pesquisas futuras requerem amostras maiores (n>64 para efeitos médios), ferramentas específicas para o albanês e acompanhamento longitudinal.
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1. Introduction

The digital transformation of literary studies has fundamentally altered scholarly approaches to textual analysis, introducing computational methods that complement traditional interpretive practices. Since the emergence of humanities computing in the 1990s, scholars have increasingly integrated quantitative analytical techniques with qualitative literary interpretation, creating hybrid methodologies that offer new possibilities for understanding literary texts (Moretti, 2013; Jockers, 2013; Piper, 2018; Delija, 2024). However, the pedagogical application of these methods, particularly in low-resource languages such as Albanian, remains largely unexplored.

This study addresses a critical gap in digital humanities education by investigating how computational emotion analysis can be meaningfully integrated into Albanian literature studies. We examine the pedagogical impact of combining traditional close reading methodologies with computational distant reading techniques, focusing specifically on student responses, learning outcomes, and practical challenges encountered in a graduate literature program context.

Albanian literature studies face unique challenges in adopting digital humanities methods, including limited computational resources specifically designed for the Albanian language, the absence of language-specific analytical tools, and insufficient institutional infrastructure for digital humanities (Smajli, 2024; Kabashi, 2018). Despite these obstacles, the potential benefits of computational approaches for understanding Albanian literary traditions warrant systematic investigation.

Research context: This exploratory study represents the first systematic attempt to apply computational emotion analysis to Albanian literary texts within an educational framework. The research was conducted at the University “Aleksandër Xhuvani” in Elbasan, Albania, with graduate students in the Professional Master's program in Albanian Language and Literature.

The theoretical foundation rests on the premise that computational and traditional analytical methods are complementary approaches that can enhance literary understanding when thoughtfully integrated (Gius & Jacke, 2022; Berry, 2014; Delija, 2024). While traditional close reading excels at capturing linguistic nuance and cultural context, computational methods offer scalable analysis and pattern recognition capabilities.

Our research questions focus on three primary areas: (1) How do Albanian literature students respond to the integration of computational emotion analysis tools? (2) What are the convergences and divergences between traditional interpretive analysis and computational emotion detection? (3) What pedagogical benefits and challenges emerge from hybrid analytical approaches in low-resource language contexts?

This study contributes to digital humanities pedagogy in non-English academic contexts and provides empirical evidence about the feasibility of translation-based computational analysis for low-resource languages. Our findings have potential relevance for other academic programs seeking to incorporate computational methods into humanities education where language-specific resources are limited.

2. Literature review

2.1. Computational literary studies: theoretical framework

Computational literary criticism emerged through Franco Moretti's (2013) introduction of “distant reading,” proposing that scholars move beyond analysis of individual texts toward statistical examination of large literary corpora. This approach enables the identification of patterns and relationships invisible to traditional close reading methodologies.

Matthew Jockers (2013) developed “macroanalysis,” demonstrating how algorithmic approaches can detect stylistic and thematic patterns across extensive collections of literary texts. Contemporary scholarship increasingly advocates for complementary integration that leverages the strengths of both approaches (Delija, 2024; Gius & Jacke, 2022; Berry, 2014).

Rather than replacing traditional literary analysis, computational methods offer opportunities for what Ramsay (2011) terms “algorithmic criticism” - approaches that use computational processes to generate new interpretive possibilities. Educational programs can harness this potential by designing curricula that teach students to move fluidly between close and distant reading, developing “hybrid literacy” in literary analysis.

2.2. Emotion analysis in literary studies

Computational emotion analysis in literary contexts has evolved rapidly, driven by advances in natural language processing. Current approaches include:

Lexicon-based approaches rely on predefined emotion dictionaries. The NRC Emotion Lexicon (Mohammad & Turney, 2013), which maps vocabulary to Plutchik's eight basic emotions, represents one of the most widely used resources. These methods offer transparency but may miss contextual nuances.

Machine learning approaches train models on annotated datasets to recognize emotional patterns. These can achieve higher accuracy but require substantial labeled training data and may not generalize across different literary periods or cultural contexts.

Deep learning techniques employ neural networks to capture context-sensitive emotional expressions. Transformer-based models like BERT show promise but are computationally intensive and require large datasets.

Literary applications have demonstrated potential for enhancing textual understanding by tracing emotional arcs across narratives, analyzing character development, and comparing emotional patterns between authors and genres (Reagan et al., 2016; Archer et al, 2016). However, literature's use of irony, metaphor, and cultural allusion can confound computational methods designed for straightforward textual analysis.

2.3. Challenges in Low-Resource Language Processing

Low-resource languages present unique challenges for computational literary analysis. Albanian, with approximately 7 million speakers worldwide, faces several interconnected obstacles:

Data scarcity represents the fundamental challenge. Most NLP tools require large datasets for training and validation. Albanian has significantly fewer digital text resources compared to major world languages. While efforts to develop Albanian corpora have progressed (Kabashi, 2018), available resources remain insufficient for training sophisticated computational models.

Tool availability constitutes another major barrier. Most computational literary analysis tools are designed for English, with some adaptation for other major European languages. Albanian-specific tools for sentiment analysis and other fundamental NLP tasks remain limited, forcing researchers to rely on translation-based approaches that introduce potential bias and cultural loss.

Cultural and linguistic specificity poses the most complex challenge. Emotional expression, metaphorical language, and cultural references central to literary meaning may not translate effectively across languages. Translation bias can significantly impact sentiment and emotion analysis results, with studies showing sentiment scores varying by up to 30% when texts are analyzed in translation versus their original language (Chen et al., 2018).

Despite these challenges, computational analysis of low-resource language literatures offers important benefits, including preservation and analysis of literary traditions that might otherwise receive limited scholarly attention and facilitation of comparative analysis across linguistic boundaries.

2.4. Digital humanities pedagogy

Integration of computational methods into humanities education has emerged as a significant area of pedagogical research, though empirical studies examining learning outcomes remain limited, particularly in non-English academic contexts.

Öhman (2019) identified key factors for successful integration: clear pedagogical objectives connecting computational tools to humanistic inquiry, adequate technical support, and careful scaffolding building from basic concepts to complex applications. Successful programs focus on computational methods as tools for enhancing rather than replacing traditional analytical approaches (Christensen, 2023).

Research on student responses reveals both opportunities and challenges. Students often express initial anxiety about technical complexity but report increased engagement when computational methods supplement traditional approaches (Spiro, 2012). However, successful integration requires substantial institutional support, including appropriate technology infrastructure, faculty training, and curricular coordination.

A systematic review by Losh et al. (2021) identified only 23 peer-reviewed studies examining digital humanities pedagogy with empirical learning outcome data, with only 3 focusing on literature programs and none examining non-English language contexts. This gap highlights the significance of our study's contribution to pedagogical research literature.

3. Methodology

3.1. Research design

This study employed a convergent parallel mixed-methods design to examine the pedagogical impact of computational emotion analysis in Albanian literature education. The mixed-methods approach captured both quantitative measures of student attitudes and qualitative insights into student experiences and analytical processes.

The research followed a pre-post intervention design:



1.Pre-intervention phase: Baseline survey measuring student familiarity with computational methods and attitudes toward digital tools

2.Intervention phase: Four-week instructional period combining traditional close reading with computational emotion analysis

3.Post-intervention phase: Follow-up survey and collection of student analytical work

3.2. Participants

The study included 31 graduate students (21 female, 10 male) enrolled in the Professional Master's program in Albanian Language and Literature at the University “Aleksandër Xhuvani,” Elbasan, Albania. All participants were native Albanian speakers with undergraduate degrees in Albanian language and literature or related fields. The demographic characteristics of participants are detailed in Table 1.


Table 1. Demographic characteristics




	Demographic characteristic

	Count (n)

	Percentage (%)






	Female

	21

	67.7%




	Male

	10

	32.3%




	Age Range 22-25

	18

	58.1%




	Age Range 26-30

	9

	29.0%




	Age Range 31+

	4

	12.9%




	Previous Digital Humanities Experience

	2

	6.5%




	Teaching Experience

	12

	38.7%






Source: Author’s own work.



Sample size limitations: The convenience sample size (n=31) was determined by course enrollment rather than statistical power analysis. For educational intervention studies with medium effect sizes (Cohen's d = 0.5), approximately 64 participants would be needed for adequate statistical power. Our smaller sample limits generalizability and the ability to detect small to medium effects.

3.3. Materials

Two Albanian literary works were selected based on linguistic richness, emotional content, availability of reliable English translations, and pedagogical appropriateness:

Primary texts:



1.“Chronicle in stone” (Kronikë në gur) by Ismail Kadare - This canonical work provides rich symbolic content and complex emotional themes. The novel’s focus on childhood perspectives during wartime offers abundant material for emotion analysis. Selected fragment: A 300-word passage describing family anxiety during a severe rainstorm.

2.“The dead live in the mirror” (Të vdekurit jetojnë në pasqyrë) by Ervin Nezha - This contemporary work explores themes of memory, loss, and supernatural belief. Selected fragment: A 250-word passage depicting a child's supernatural encounter with a deceased parent.



Text preparation: Original Albanian texts were reviewed for accuracy. Key emotionally loaded terms were identified and translations verified through back-translation procedures with native Albanian speakers.

3.4. Computational analysis procedure

Due to limited Albanian-specific NLP tools, a translation-based computational analysis approach was employed. This methodology, while introducing acknowledged limitations, represents the most feasible approach for computational emotion analysis of Albanian literary texts given current technological constraints.

Translation and validation process:



1.Professional translation: Albanian texts translated to English by certified translators with literary translation experience

2.Back-translation validation: Emotionally significant terms and phrases back- translated to Albanian to assess semantic preservation

3.Expert review: Two Albanian literature faculty members reviewed translations for cultural and emotional accuracy

4.Inter-rater agreement assessment: Independent raters evaluated emotional content preservation, achieving κ = 0.72 (substantial agreement)



Back-translation analysis revealed that 78% of emotionally-loaded terms maintained semantic equivalence, while 22% showed some degree of semantic shift. Cultural-specific expressions showed the greatest translation challenges.

Computational analysis workflow:



5.Text preprocessing: English translations underwent tokenization, stopword removal, and normalization using the NLTK library

6.Emotion detection: Analysis performed using NRC Emotion Lexicon integrated with Perplexity AI platform

7.Output processing: Emotion scores calculated for eight categories (anger, anticipation, disgust, fear, joy, sadness, surprise, trust) and converted to percentage distributions

8.Visualization generation: Results presented through bar charts and emotion distribution maps



3.5. Data collection

Data collection occurred across three phases:

Phase 1: Pre-intervention assessment - A comprehensive baseline survey assessed student familiarity with computational methods, attitudes toward digital tools, and prior experience with emotion analysis techniques. The survey was adapted from validated digital humanities education assessment tools and translated into Albanian.

Phase 2: Intervention implementation - The four-week intervention provided a scaffolded introduction to computational emotion analysis while maintaining focus on traditional literary interpretation skills. The program structure is presented in Table 2.


Table 2. Intervention week structure




	Week

	Traditional analysis focus

	Computational component

	Integration activities






	1

	Close reading fundamentals

	Introduction to distant reading concepts

	Comparative discussion of methodological approaches




	2

	Emotion and mood analysis in Kadare

	NRC Lexicon introduction and application

	Side-by-side analysis of human vs. computational emotion detection




	3

	Cultural context in Nezha's work

	Perplexity AI tools and visualization

	Discussion of cultural translation challenges




	4

	Comparative literary analysis

	Synthesis of computational findings

	Final project presentations combining both approaches






Source: Author’s own work.



Phase 3: Post-intervention assessment - Post-intervention data collection included quantitative survey measures and qualitative analysis of student work, measuring changes in attitudes, perceived usefulness, and self-reported competency development.

3.6. Statistical analysis

Statistical analysis accommodated the small sample size while providing meaningful insights into student responses and learning outcomes.

Quantitative analysis approach:



•Descriptive statistics: Frequencies, percentages, means, and standard deviations for all survey variables

•Pre-post comparisons: McNemar's test for categorical variables with adequate cell counts

•Effect size calculations: Cohen's h for proportion differences

•Confidence intervals: 95% CIs for key proportion estimates



Statistical power considerations: Given the small sample size (n=31), this study was underpowered to detect small to medium effect sizes. Statistical tests should be interpreted cautiously, with emphasis on effect size estimates and confidence intervals rather than p-values.

Qualitative analysis framework: Student analytical work was examined using thematic analysis procedures adapted from Braun and Clarke (2006). Two researchers independently coded student responses to identify patterns in analytical integration, challenges encountered, and insights developed about methodological relationships.

4. Results

4.1. Pre-Intervention baseline

Baseline assessment revealed limited prior exposure to computational methods among participants, consistent with the relatively early stage of digital humanities integration in Albanian higher education. Baseline results are presented in Table 3.


Table 3. Pre-intervention baseline measures source




	Baseline measure

	Response categories

	Count (n)

	Percentage (%)

	95% CI






	Familiarity with computational methods

	Completely unfamiliar

	24

	77.4%

	58.9-90.4%




	Minimally familiar

	6

	19.4%

	7.5-37.5%




	Moderately familiar

	1

	3.2%

	0.1-16.7%




	Prior emotion analysis experience

	Never

	28

	90.3%

	74.2-98.0%




	Very rarely

	2

	6.5%

	0.8-21.4%




	Sometimes

	1

	3.2%

	0.1-16.7%






Source: Author’s own work.



Attitudes toward digital tools: Despite limited prior experience, students expressed moderate openness to learning computational methods. On a 5-point scale (1 = very negative, 5 = very positive), the mean attitude score was 3.4 (SD = 0.8), indicating cautious but receptive attitudes toward digital humanities integration.

4.2. Traditional analysis results

Students' traditional close reading analyses demonstrated sophisticated interpretive skills and cultural understanding that served as the foundation for subsequent computational comparison.

4.2.1. Chronicle in Stone Analysis

Student analyses of Kadare's text consistently identified a complex emotional landscape centered on fear and anxiety, with a sophisticated understanding of symbolic and cultural dimensions.

Dominant emotional themes identified by students:

Fear and anxiety (identified by 29/31 students, 93.5%):



•Atmospheric fear created by the storm setting;

•Family anxiety about potential flooding;

•Child's fear of unknown forces;

•Existential anxiety about safety and security.



Melancholy and loss (identified by 22/31 students, 71.0%):



•Child's sadness about the fate of raindrops;

•Sense of inevitable loss and confinement;

•Nostalgic longing for freedom;

•Philosophical melancholy about the human condition.



Hope and resilience (identified by 18/31 students, 58.1%):



•Family solidarity in crisis;

•Child's imaginative capacity as a source of hope;

•Underlying resilience despite fears;

•Faith in human resourcefulness.



Symbolic analysis: Students demonstrated sophisticated understanding of Kadare's symbolic techniques, particularly the use of raindrops as metaphors for human experience.

“The raindrops represent the journey from freedom to confinement that mirrors the historical experience of the Albanian people. Their initial joy and eventual entrapment in the cistern symbolize the loss of individual liberty under oppressive systems.” - Student #14



Literary device recognition: Students identified multiple literary techniques contributing to emotional impact. Student recognition of these devices is summarized in Table 4.


Table 4. Literary device recognition by students




	Literary device

	Student examples

	Emotional function

	Recognition rate






	Personification

	“raindrops asking fearfully where they are going”

	Creates empathy and emotional identification

	96.8% (30/31)




	Symbolism

	“cistern as prison, roof as temporary freedom”

	Deepens thematic resonance

	87.1% (27/31)




	Irony

	“raindrops' unknowing joy before entrapment”

	Enhances the tragic dimension

	71.0% (22/31)




	Sensory imagery

	“sound of rain, darkness, trembling”

	Creates atmospheric tension

	100% (31/31)






Source: Prepared by the author based on an analysis of student responses.



4.2.2. The Dead Live in the Mirror Analysis

Student analyses of Nezha's work revealed different but equally sophisticated emotional understanding, with particular strength in recognizing cultural specificities and supernatural elements.

Dominant Emotional Themes Identified by Students:

Grief and Loss (identified by 31/31 students, 100%):



•Child's profound grief over father's death;

•Mother's delayed grief and emotional numbness

•Community grief reflected in folk practices

•Anticipatory grief for the mother's impending death



Curiosity and Wonder (identified by 26/31 students, 83.9%):



•Child's fascination with supernatural possibilities

•Scientific curiosity about dream mechanisms

•Cultural curiosity about traditional beliefs

•Philosophical wonder about life and death boundaries



Faith and Belief (identified by 24/31 students, 77.4%):



•Trust in folk wisdom and cultural traditions

•Faith in the possibility of supernatural communication

•Belief in the continuation of family bonds beyond death

•Religious faith as a coping mechanism



Cultural analysis: Students demonstrated strong understanding of Albanian cultural elements embedded in the text, as shown in Table 5.


Table 5. Cultural elements in “The Dead Live in the Mirror”




	Cultural element

	Student interpretation

	Emotional significance






	Dream visitation beliefs

	“The traditional belief that the dead visit family in dreams”

	Provides comfort and continuity




	Ritual objects

	“Folk magic tools for supernatural communication”

	Gives agency to grieving individuals




	Community support practices

	“Neighbors' immediate response reflects communal values”

	Provides social context for grief






Source: Prepared by the author based on an analysis of student responses.



4.3. Computational analysis results

Computational emotion analysis using the NRC Emotion Lexicon provided quantitative measures of emotional content that both complemented and contrasted with traditional analytical findings.

4.3.1. Chronicle in Stone Computational Results

Text processing summary: The translated Kadare fragment contained 245 words after preprocessing, of which 89 words (36.3%) were recognized by the NRC Emotion Lexicon as carrying emotional content. Detailed results are presented in Table 6.


Table 6. Chronicle in Stone - Computational results




	Emotion category

	Word count

	Percentage

	Key contributing words

	Albanian equivalents






	Fear

	31

	35%

	dark, tremble, alarm, afraid, disaster

	errësirë, dridhje, alarm, frikë, katastrofë




	Sadness

	22

	25%

	cry, sorrow, lost, trapped, confined

	qaj, trishtim, humbur, robëruar, mbyllur




	Anxiety

	18

	20%

	worried, nervous, uncertain, troubled

	shqetësuar, nervoz, pasigurt, i turbërt




	Trust

	9

	10%

	family, together, help, faith

	familje, bashkë, ndihmë, besim




	Anticipation

	6

	7%

	wait, expect, hope, ready

	pres, shpresoj, gati




	Other

	3

	3%

	surprise, joy, anger

	çudi, gëzim, zemërim






Source: Own elaboration based on computational analysis using the NRC Emotion Lexicon.



4.3.2. The Dead Live in the Mirror Computational Results

Text processing summary: The translated Nezha fragment contained 189 words after preprocessing, of which 67 words (35.4%) were recognized by the NRC Emotion Lexicon as carrying emotional content. Results are detailed in Table 7.


Table 7. “The Dead Live in the Mirror” - Computational results




	Emotion category

	Word count

	Percentage

	Key contributing words

	Cultural interpretation






	Trust

	20

	30%

	faith, believe, ritual, tradition, mother

	Faith in folk beliefs and family bonds




	Sadness

	17

	25%

	death, tears, loss, grief, lonely

	Grief over father's death and mother's illness




	Fear

	13

	20%

	afraid, nightmare, scared, anxious

	Fear of the supernatural and death




	Anticipation

	10

	15%

	wait, expect, hope, prepare, future

	Expectation of a supernatural encounter




	Joy

	5

	8%

	happy, excited, glad, celebrate

	Brief moments of childhood happiness




	Other

	2

	2%

	surprise, anger

	Secondary emotional responses






Source: Own elaboration based on computational analysis using the NRC Emotion Lexicon.



Trust category interpretation: The high percentage of “trust” in computational analysis requires cultural interpretation. In Nezha's text, computational “trust” primarily reflects faith in supernatural beliefs, family relationships, and cultural traditions rather than interpersonal trust.

4.4. Comparative analysis

Integration of traditional and computational analytical findings revealed both convergent and divergent patterns that illuminate the strengths and limitations of each approach.

Convergent findings:



•Fear identification: Both methods identified fear as the dominant emotion in Kadare's text (traditional: 93.5% of students; computational: 35% of emotional content)

•Sadness patterns: Both approaches detected significant sadness/melancholy themes in both texts

•Emotional complexity: Both methods revealed multiple simultaneous emotions rather than single emotional themes

•Cultural significance: Both approaches identified culturally-specific emotional expressions



Divergent findings and limitations:



•Granularity differences: Traditional analysis identified specific emotions (melancholy, existential anxiety) that computational methods grouped under broader categories

•Cultural interpretation: Computational “trust” category required cultural reinterpretation as “faith/belief” in a supernatural context

•Context sensitivity: Traditional analysis better captured irony and metaphorical expressions that computational methods treated literally

•Translation effects: Some emotional nuances identified in traditional analysis were lost in English translation



To facilitate understanding of these methodological differences, a comparative framework is presented in Table 8.


Table 8. Comparative analysis framework




	Analytical dimension

	Traditional approach

	Computational approach

	Integration potential






	Emotion Identification

	Contextual, nuanced

	Systematic, quantified

	High - complementary strengths




	Cultural Context

	Deep, interpretive

	Limited, requires interpretation

	Medium - traditional provides context




	Pattern Recognition

	Subjective, variable

	Objective, consistent

	High - mutual validation is possible




	Comparative Analysis

	Challenging across texts

	Systematic, scalable

	High - computational enables comparison




	Pedagogical Value

	Develops critical thinking

	Develops digital literacy

	High - hybrid skill development






Source: Author’s own work.



4.5. Post-intervention survey results

Post-intervention assessment revealed significant changes in student attitudes and self-reported competencies, though with continued acknowledgment of technical challenges and methodological limitations. Main results are presented in Table 9.


Table 9. Post-intervention survey results




	Assessment domain

	Response category

	Count (n)

	Percentage (%)






	Perceived difficulty of computational methods

	Extremely difficult

	2

	6.5%




	Somewhat difficult

	15

	48.4%




	Neither easy nor difficult

	11

	35.5%




	Somewhat easy

	3

	9.7%




	Usefulness for literary interpretation

	Moderately useful

	21

	67.7%




	Very useful

	7

	22.6%




	Slightly useful

	2

	6.5%




	Likelihood of future use

	Somewhat likely

	17

	54.8%




	Neither likely nor unlikely

	9

	29.0%




	Somewhat unlikely

	4

	12.9%






Source: Author’s own work.



Pre-post comparison analysis: Comparison of familiarity with computational methods between baseline and post-intervention showed significant improvement, as observed in Table 10.


Table 10. Pre-post familiarity comparison




	Familiarity level

	Pre-intervention (%)

	Post-intervention (%)

	Change

	Effect size (h)






	Completely unfamiliar

	77.4%

	25.8%

	-51.6%

	1.15




	Minimally familiar

	19.4%

	48.4%

	+29.0%

	0.64




	Moderately familiar

	3.2%

	19.4%

	+16.2%

	0.64




	Very familiar

	0%

	6.5%

	+6.5%

	0.37






Source: Author’s own work.



Statistical significance note: Due to small sample size, formal significance testing was not conducted. Effect sizes (Cohen's h) are provided for magnitude estimation. The large effect size (h = 1.15) for reduction in “completely unfamiliar” responses suggests substantial learning occurred.

Qualitative feedback themes

Positive aspects identified by students:



•Novel perspective (mentioned by 23/31 students): “Computational analysis offered a different lens for viewing familiar texts.”

•Objective validation (mentioned by 19/31 students): “Numbers confirmed what we felt intuitively about emotional content.”

•Comparative capability (mentioned by 16/31 students): “Easy to compare emotional patterns between different authors.”



Challenges and concerns identified by students:



•Technical complexity (mentioned by 20/31 students): “Learning the software and concepts was initially overwhelming.”

•Cultural loss (mentioned by 18/31 students): “Translation removed some of the Albanian cultural meaning.”

•Oversimplification (mentioned by 15/31 students): “Complex emotions reduced to simple categories.”

“The computational analysis gave me confidence that my interpretive reading was accurate. When the computer also identified fear as the main emotion in Kadare's text, I felt validated in my traditional analysis.” - Student #11

“I worry that relying too much on computational methods might make us lose the cultural depth that makes Albanian literature special. But as a supplementary tool, it was helpful.” - Student #26



Key learning outcome: Students developed a nuanced understanding of methodological differences, with 87% (27/31) able to articulate specific strengths and limitations of both traditional and computational approaches in their final reflective essays.

5. Discussion

5.1. Pedagogical implications

This exploratory study provides initial evidence for the pedagogical value of integrating computational emotion analysis into Albanian literature education, while highlighting significant challenges that must be addressed for successful implementation.

Enhanced analytical perspectives: Students consistently reported that computational analysis provided novel perspectives on familiar texts, serving as “a new lens for viewing literature.” The quantitative validation provided by computational analysis appeared to increase student confidence in their interpretive abilities, with 67.7% reporting the approach as “moderately useful” for literary interpretation.

Development of critical digital literacy: Students developed a sophisticated understanding of methodological differences and limitations. By the conclusion of the intervention, 87% of students could articulate specific strengths and weaknesses of both traditional and computational approaches, suggesting successful development of “methodological metacognition” - awareness of how different analytical tools shape interpretive outcomes.

“Before this class, I thought computers could never understand literature. Now I see that they can identify patterns that support our human interpretations, but they can't replace the cultural knowledge and emotional understanding that we bring to reading.” - Student #15



Scaffolded learning progression: The four-week intervention structure proved effective for introducing computational concepts gradually while maintaining a connection to traditional analytical skills. Students reported that beginning with familiar close reading techniques before introducing computational tools helped reduce anxiety and establish conceptual connections between approaches.

However, significant pedagogical challenges emerged:

Technical support requirements: The 48.4% of students who found computational methods “somewhat difficult” indicates a substantial need for technical support and training. Successful integration requires appropriate technology infrastructure and ongoing pedagogical support for students navigating unfamiliar technical concepts.

Cultural authenticity concerns: Students' awareness of cultural loss through translation processes (mentioned by 58% of participants) suggests that successful computational analysis of non-English literatures requires careful attention to maintaining cultural authenticity. This finding has important implications for developing language-specific computational tools and establishing protocols for preserving cultural meaning in computational analysis workflows.

Time and resource considerations: The additional time requirements noted by 38.7% of students highlight the need for realistic curriculum planning when integrating computational methods. Successful implementation requires adequate time allocation for both technical skill development and interpretive integration.

Pedagogical framework recommendation: Based on these findings, we propose a “scaffolded hybrid literacy” model: (1) Establish foundation in traditional analytical methods, (2) Introduce computational concepts with cultural context preservation, (3) Practice parallel analysis with both approaches, (4) Develop critical evaluation skills for methodological integration, (5) Apply hybrid approaches to novel texts independently.

5.2. Methodological challenges

This study encountered several methodological challenges that illuminate broader issues in computational literary analysis, particularly for low-resource languages.

Translation bias and cultural preservation: The necessity of translating Albanian texts to English for computational analysis introduced systematic bias affecting both analytical accuracy and pedagogical authenticity. Back-translation validation revealed that 22% of emotionally-loaded terms showed semantic shift during translation, with culturally specific expressions presenting the greatest challenges.

Translation impact analysis: Comparison of student responses to original Albanian texts versus computational analysis of English translations revealed several pattern differences:



•Students identified “trishtim” (melancholy) as distinct from “pikëllim” (sadness), but computational analysis grouped both under “sadness”

•Cultural concept “zëmërgjerësi” (hospitality/big-heartedness) was lost in translation, affecting trust/positive emotion scores

•Religious/supernatural terminology carried different emotional weights in Albanian versus English contexts



Tool adaptation limitations: The NRC Emotion Lexicon, designed primarily for English, proved inadequate for capturing the full range of emotional expression in Albanian literary contexts. While achieving moderate success in identifying broad emotional categories, it failed to recognize culture-specific emotional concepts central to Albanian literary interpretation.

Sample size and statistical power constraints: The convenience sample of 31 students limited statistical analysis capabilities and generalizability. Post-hoc power analysis indicated that detection of small to medium effect sizes would require approximately 64-100 participants, highlighting the need for larger-scale validation studies.

Institutional and infrastructure challenges: Implementation revealed significant institutional barriers, including limited technology infrastructure, insufficient technical support staff, and the absence of Albanian-specific computational resources. These systemic challenges suggest that successful integration requires coordinated institutional investment beyond individual course modifications.

5.3. Convergent and divergent findings

Convergent findings - validation of interpretive insights: The most significant convergence occurred in the identification of fear as the dominant emotion in Kadare's Chronicle in Stone. Traditional analysis identified fear themes in 93.5% of student responses, while computational analysis quantified fear at 35% of total emotional content. This convergence provided students with quantitative validation of their interpretive insights and demonstrated the potential for computational methods to support traditional analytical conclusions.

Both approaches identified the emotional complexity present in both texts, contradicting simplistic assumptions about single-emotion dominance in literary works. Traditional analysis revealed multiple simultaneous emotional themes, while computational analysis detected significant percentages across multiple emotion categories.

Divergent findings - methodological limitations revealed: Significant divergences highlighted limitations of current computational approaches for literary analysis, particularly in cultural and linguistic specificity. Traditional analysis identified nuanced emotional categories (melancholy, existential anxiety, cultural grief) that computational methods grouped under broader classifications or missed entirely.

The most striking divergence occurred in the interpretation of computational “trust” categories in Nezha's text. While computational analysis identified 30% trust content, traditional analysis revealed this primarily reflected faith in supernatural beliefs rather than interpersonal trust, demonstrating the crucial importance of cultural interpretation in computational analysis results.

5.4. Limitations and future directions

This exploratory study encountered several significant limitations that constrain the generalizability of findings and highlight important areas for future research development.

Sample and design limitations:



•Small sample size (n=31): Underpowered to detect small to medium effect sizes, limiting statistical conclusions

•Convenience sampling: Single institution, single program, limiting generalizability to broader populations

•Lack of control group: Unable to isolate the effects of computational methods from the general learning progression

•Short-term assessment: No long-term follow-up to assess sustained learning or retention

•Self-reported outcomes: Heavy reliance on student self-assessment rather than objective learning measures



Methodological and technical limitations:



•Translation dependency: Fundamental reliance on English translation for computational analysis

•Cultural meaning loss: 22% of emotional terms showed semantic shift, 35% of cultural expressions required explanatory notes

•Tool inappropriateness: NRC Lexicon is designed for English, inadequate for Albanian cultural contexts

•Validation challenges: Absence of a gold standard for Albanian computational emotion analysis



Future research priorities:



1. Language-specific tool development: The most critical need is the development of Albanian-specific computational tools for literary analysis:



•Creation of Albanian emotion lexicons based on Albanian literary corpora

•Development of Albanian-specific sentiment analysis models

•Validation of computational tools against expert Albanian literary analysis

•Cross-cultural adaptation of existing computational methods for Albanian contexts



2. Methodological improvements: Subsequent studies should address methodological limitations:



•Larger-scale validation: Multi-institutional studies with adequate statistical power (n > 100)

•Randomized controlled designs: Comparison groups to isolate computational method effects

•Longitudinal assessment: Follow-up studies to assess sustained learning and skill transfer

•Objective learning measures: Development of validated assessments for digital humanities competencies



3. Theoretical and pedagogical development:



•Hybrid literacy models: Development of theoretical frameworks for integrating computational and traditional humanities methods

•Cultural preservation protocols: Establishment of best practices for maintaining cultural authenticity in computational analysis

•Assessment frameworks: Creation of validated instruments for measuring digital humanities learning outcomes



Recommendations for future implementations:



•Begin with larger pilot studies (n > 60) to enable adequate statistical analysis

•Develop control group designs with traditional-only and computational-only comparison conditions

•Implement longitudinal follow-up assessments at 6-month and 1-year intervals

•Establish partnerships with computer science departments for technical infrastructure

•Create collaborative relationships with other Albanian institutions for multi-site validation



6. Conclusions

This study provides initial evidence that computational emotion analysis can serve as a valuable complement to traditional literary interpretation in Albanian higher education, while revealing significant challenges that must be addressed for successful implementation. Our findings contribute to the growing body of research on digital humanities pedagogy and offer specific insights for integrating computational methods into low-resource language literary studies.

Principal findings and contributions:



1.Pedagogical feasibility demonstrated: Despite initial technical challenges, 68% of students found computational emotion analysis “moderately useful” for literary interpretation, and 54% expressed a likelihood of future use. The substantial decrease in students reporting complete unfamiliarity with computational methods (from 77% to 26%) indicates that basic computational literacy can be successfully developed within existing humanities curricula when appropriately scaffolded.

2.Methodological complementarity confirmed: The convergence between traditional and computational identification of fear as the dominant emotion in Kadare's work (93.5% of students vs. 35% of computational emotional content) provides evidence that computational methods can offer quantitative validation for interpretive insights. However, divergences in emotional granularity and cultural specificity confirm that computational approaches supplement rather than replace traditional analytical methods.

3.Cultural authenticity challenges identified: The translation bias introduced by English-language computational tools represents a significant limitation for analyzing Albanian literature. The loss of cultural meaning in 22% of emotional terms and the need for cultural reinterpretation of computational categories highlight the critical importance of developing language-specific computational tools.

4.Institutional requirements clarified: Successful implementation requires substantial institutional investment, including appropriate technology infrastructure, faculty development, technical support, and curricular coordination. The finding that 48% of students found computational methods “somewhat difficult” underscores the need for extensive pedagogical support.



Core contribution: This study establishes the first empirical foundation for understanding how computational emotion analysis can be integrated into Albanian literature education, demonstrating both pedagogical potential and methodological constraints that inform future research and implementation efforts.

Theoretical implications: Our findings support theories of methodological complementarity in digital humanities while highlighting particular challenges faced by low-resource languages. The development of “hybrid analytical literacy” - the ability to move fluidly between computational and traditional interpretive methods while understanding their respective strengths and limitations - emerges as a valuable educational objective for 21st-century humanities education.

Practical implications:



•For educators: Integration of computational methods appears most successful when implemented as a scaffolded supplement to traditional analytical training

•For institutions: Successful implementation requires coordinated investment in technology infrastructure, faculty development, and student support services

•For technology developers: The limitations of English-centric computational tools highlight opportunities for developing language-specific NLP resources



Significance for Albanian literary studies: This research opens new possibilities for Albanian literary scholarship by introducing computational methods that can facilitate systematic analysis, cross-textual comparison, and quantitative validation of interpretive insights. While current limitations restrict immediate applicability, the foundation established supports future development of Albanian-specific computational resources.

Broader implications for digital humanities: Our findings contribute to ongoing debates about cultural specificity in computational humanities by providing empirical evidence of challenges and opportunities in low-resource language contexts. The study demonstrates both the potential and limitations of adapting existing computational tools for diverse cultural contexts.

Final limitations acknowledgment: This exploratory study's small sample size (n=31), single-institution context, translation-dependent methodology, and short-term assessment period limit the generalizability of findings. Results should be interpreted as preliminary evidence for the feasibility and challenges of computational emotion analysis in Albanian literature education rather than definitive conclusions about effectiveness or best practices.

Future vision: We envision a future in which Albanian literature students routinely employ hybrid analytical approaches that combine traditional interpretive skills with sophisticated computational tools designed specifically for Albanian linguistic and cultural contexts. Achieving this vision will require continued collaboration between humanities scholars, computer scientists, and educational technologists, along with sustained institutional commitment to faculty development and infrastructure investment.

This study represents a step toward that future, establishing empirical foundations for continued research and development while demonstrating both the promise and challenges inherent in integrating computational methods with traditional humanities scholarship.
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Appendices

Note: Detailed appendices including survey instruments, sample analyses, technical implementation code, and translation validation procedures are available as supplementary materials via Figshare DOI: https://doi.org/10.6084/m9.figshare.29651687.

Key appendices include:



•Appendix A: Complete Albanian and English survey instruments

•Appendix B: Representative student analysis samples with comparative traditional/computational results

•Appendix C: Python implementation code for emotion analysis pipeline

•Appendix D: Complete survey data and statistical analysis

•Appendix E: Student reflection samples and qualitative analysis

•Appendix F: Translation validation procedures and results

•Appendix G: Translation validation results




OEBPS/images/fig-id-2277.jpg





OEBPS/text/nav.xhtml




Table of Contents





		The impact of computational methods on Albanian literature analysis. An emotionbased approach



		1. Introduction



		2. Literature review



		3. Methodology



		4. Results



		5. Discussion



		6. Conclusions



		Acknowledgments



		Author Contribution



		Data Availability



		References



		Appendices

















Guide





		The impact of computational methods on Albanian literature analysis. An emotionbased approach











Pages





		1



		2



		3



		4



		5



		6



		7



		8



		9



		10



		11



		12



		13



		14



		15



		16



		17



		18



		19



		20



		21



		22



		23



		24



		25



		26



		27



		28



		29



		30



		31



		32



		33



		34











OEBPS/images/fig-logo-2277.jpg
ICONO14 l—J

Rey Juan Carlos





